Adenovirus-mediated gene transfer into the NTS in conscious rats. A new approach to examining the central control of cardiovascular regulation.
The nucleus tractus solitarii (NTS) is an important site for the regulation of sympathetic nerve activity. It receives the signals through afferent fibers from arterial baroreceptors, chemoreceptors, cardiopulmonary receptors, and other visceral receptors. Many studies have examined the role of nitric oxide (NO) in the NTS in cardiovascular regulation. However, most of these studies were conducted in an acute state with anesthesia. We have developed a novel technique of endothelial nitric oxide synthase (eNOS) gene transfer into the NTS in vivo. Adenovirus vectors encoding either the beta-galactosidase gene (Ad beta gal) or the endothelial nitric oxide synthase gene (AdeNOS) gene were transfected into the NTS. In the Ad beta gal-treated rats, the local expression of beta-galactosidase was confirmed by X-Gal staining, and beta-galactosidase activity was quantified using a colorimetric assay. In the AdeNOS-treated rats, the local expression of eNOS protein was confirmed by immunohistochemistry, and eNOS production was measured by in vivo microdialysis. Blood pressure and heart rate were monitored by a radiotelemetry system in a conscious state. The expression of each gene was observed from day 5 to day 10 after the gene transfer. In the AdeNOS-treated rats, blood pressure and heart rate significantly decreased from day 5 to day 10, and then thereafter gradually recovered over time. Our method may be useful in examining the local effect of a particular substance produced by a specific gene in the brain on cardiovascular function.